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PIGE Analysis of Fluorine
Total F finds  
50x – 100x 
more PFAS in 
environment 
than LC-MS/MS
PIGE Analysis of Fluorine
PIGE, CIC and 
NAA all agree,
TOP assay can 
agree…
Motivation: Total F Screening
• LC-MS/MS is very sensitive, but expensive
• Only sees ~1% of environmental PFAS
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Textiles:  Firefighters PPE & AFFF
Remediation Efficiency
Landfill Fate and Transport
New uses of PFAS…
Cosmetics and PFAS
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Personal Care Products
Included 31  Creams, Pencils, Powders, Foundations, 
Shaving creams….  (39 PFAS)
US Market:  $100 Billion  (Cosmetics $20 Billion)  
3 prior published studies: 2 Asia, 1 Europe
72 total products tested
Personal Care Products
Our Study:  231 cosmetics
mascaras, eye-makeup, 
liquid lipsticks, cream 
lipsticks, face makeup, 
and skin care.
Targeted PFAS Analysis
29 high F samples tested:
Focused on liquid lips,
Mascaras, foundations. 




Wide variety of both C8, C6
Canadian different from US…
Targeted PFAS Analysis
17 high F samples




• Some trace, some very high quantities:
Targeted PFAS Analysis
Product Labeling
• None of the 29 analyzed listed 
any PFAS in the ingredient list
• Some of the 231 listed clays, talc
which can contain inorganic F, or
synthetic mica, which is treated 
with PaPs (PFAS)
• Serious need to revisit labeling
Acknowledgements
Funding:
Environment and Climate Change Canada, Great Lakes
Protection Initiative (GCXE21P039),
Natural Sciences and Engineering Research Council of Canada
(NSERC, RGPIN-2017-06654).





• Largely unregulated by federal government
The Cosmetic Ingredient Review (CIR), based in Washington, D.C., assesses and 
reviews the safety of ingredients in cosmetics and publishes the results in peer-
reviewed scientific literature. The company was established in 1976 by the Personal 
Care Products Council (then called the Cosmetic, Toiletry, and Fragrance Association) 
As of 2013, the European Union bans nearly 1,400 chemicals from personal care 
products because they are carcinogenic, mutagenic, or toxic to reproduction. In the 
United States, CIR has found only eleven chemicals to be "unsafe for use in 
cosmetics".[1]
